Spatial working memory and the ability of a cholinesterase inhibitor to enhance memory were assessed at 4, 10, and 16 months of ages in control and Ts65Dn mice, a partial trisomy model of Down syndrome, with possibly significant relationships to Alzheimer's disease as well. In addition, ACh release during memory testing was measured in samples collected from the hippocampus using in vivo microdialysis at 4, 10, and 22-25 months of age. When tested on a four-arm spontaneous alternation task, the Ts65Dn mice exhibited impaired memory scores at both 4 and 10 months. At 16 months, control performance had declined toward that of the Ts65Dn mice and the difference in scores across genotypes was not significant. Physostigmine (50 lg/kg) fully reversed memory deficits in the Ts65Dn mice in the 4-month-old group but not in older mice. Ts65Dn and control mice exhibited comparable baseline levels of ACh release at all ages tested; these levels did not decline significantly across age in either genotype. ACh release increased significantly during alternation testing only in the young Ts65Dn and control mice. However, the increase in ACh release during alternation testing was significantly greater in control than Ts65Dn mice at this age. The controls exhibited a significant age-related decline in the testing-related increase in ACh release. With only a small increase during testing in young Ts65Dn mice, the age-related decline in responsiveness of ACh release to testing was not significant in these mice. Overall, these results suggest that diminished responsiveness of ACh release in the hippocampus to behavioral testing may contribute memory impairments in Ts65Dn mice.
Introduction
Down syndrome, a genetic form of mental retardation, is characterized by a trisomy of chromosome 21. While the degree of cognitive dysfunction varies with the individual, the disorder includes impairments of spatial, verbal, and memory abilities (e.g. Marcell & Armstrong, 1982; Nadel, 2003; Wishart, 1995) . The trisome includes the gene for amyloid precursor protein (Glenner, 1988; Korenberg, Pulst, Neve, & West, 1989; Tanzi, 1989) , perhaps related to the appearance in individuals with Down syndrome of many neuropathological traits that occur in Alzheimer's disease. For example, Down syndrome is accompanied by the appearance at about 40 years of age of neuritic plaques, neurofibrillary tangles, and loss of basal forebrain cholinergic neurons (Casanova, Walker, Whitehouse, & Price, 1985; Holtzman et al., 1996) , pathologies evident also in brain of individuals with Alzheimer's disease.
